Patterns of interaction between anthraquinone drugs and the calcium-release channel from cardiac sarcoplasmic reticulum.
We have studied the effects of clinically useful anthraquinones on the cardiac sarcoplasmic reticulum calcium-release channel. Micromolar concentrations of doxorubicin and other anthracyclines at the cytosolic face of the channel significantly and reversibly increase the open probability of single channels in artificial phospholipid bilayers. Lifetime analysis shows that anthracyclines and calcium are synergistic activators of the calcium-release channel. Radiolabeled ryanodine binding suggests that all the anthracyclines studied are equally potent as channel activators in vitro. Mitoxantrone, an anthracenedione derivative, variably increases channel open probability at low (1-10 microM) concentrations. Higher concentrations are associated with the appearance of channel currents with lower amplitudes than the fully open state, and normal openings are reduced in frequency. At these concentrations, the interaction of mitoxantrone with the channel reduces the level of ryanodine binding. Abnormal function of the cardiac calcium-release channel will alter calcium handling within the myocyte and may be the basis for anthraquinone-related cardiotoxicity.